In multiple-decision procedures, a crucial objective is to determine the association between the probability of a correct decision (CD) and the sample size. A review of some methods is provided, including a subset selection formulation proposed by Huang and Panchapakesan, a multidecision procedure for testing the homogeneity of means by Huang and Lin, and a similar procedure for testing the homogeneity of variances by Lin and Huang. In this paper, we focus on the use of the Lin and Huang method for testing the null hypothesis 0 of homogeneity of means for exponential distributions. We discuss the decision rule , evaluation of the critical value , and the infimum of (CD | ) for independent random samples from exponential distributions. In addition, we also observed that a lower bound for the probability of CD relative to the number of the common sample size is determined based on the desired probability of CD when the largest mean is sufficiently larger than the other means. We explain the results by using two examples.
Introduction
A multiple-decision problem can be defined as a situation where a person or a group of people must select the number of possible actions from a given finite set. Gupta and Huang [1] and Lin and Gupta [2] presented the selection procedures relevant to multiple-decision theory, including indifference zone selection and subset selection. They suggested that preferences among alternatives can be determined by maximizing the expected value of a numerical utility function or equivalently minimizing the expected value of a loss function. They indicated that the subset selection procedures have been studied and applied widely in determining the required sample size, which is the number of replications or batches used for selecting the optimal population among populations and for selecting a subset.
Huang and Panchapakesan [3] suggested a modification of the subset selection formulation on the largest mean and the smallest variance. Huang and Lin [4] presented a multidecision procedure for testing the homogeneity of means when the sample sizes and unknown variance are unequal. Lin and Huang [5] used a similar procedure for testing the hypothesis 0 regarding the homogeneity of the variances. The purpose of this paper was to use the Lin and Huang method for testing the hypothesis 0 regarding the homogeneity of the means for exponential distributions. When 0 , the hypothesis, is rejected, the main objective was to obtain a nonempty subset of the populations that will include the population related to the largest means (called the best population). In this case, a correct decision (CD) is said to occur if the selected subset contains the best populations.
The paper is organized as follows. In Section 2, we introduce the definitions and notations of decision rule for exponential distributions. In Section 3, we discuss the evaluation of the critical value of our test and the infimum of the probability of a correct decision CD. In Section 4, the performance of the method is illustrated with two examples and the behavior of our procedure is analyzed. Finally, concluding remarks are provided in Section 5.
Related Concepts of the Decision Rule
In this section, we use the Lin and Huang [5] method to identify the decision rule for exponential distributions. as the distance between and all other s.
Then the MLE of iŝ
For testing 0 : 1 = 2 = . . . , , the test statistic that arises naturally is max 1≤ ≤̂.
We now present the steps of decision rule for exponential distribution as follows.
First, given , where 0 < < 1, we want to find a such that the condition
where is the critical value for the decision rule and is a given probability of Type I error at level . Second, given Δ > 0 and * , where 1/ < * < 1, we want to find a nonempty subset = {1 ≤ ≤ |̂≥ } of the populations that contains the best populations and it is necessary that inf ∈Ω Δ {CD | } ≥ * , where 
Assessment of the Critical Value and the Infimum of (CD | )
In this section, we want to estimate the critical value and the infimum of (CD | ) for exponential distribution.
Lemma 2. The MLE of iŝ
Thus, ln̂− ln is a linear combination of independent loggamma random variables with coefficients (1 − (1/ )) for ln(̂/ ) and −1/ for ln(̂/ ), = 1, 2, . . . , . [5] appendix, we can get
Lemma 3. According to the Lin and Huang
where 
* , where [1] = min and [1] = min .
Proof. Under 0 , we have = /(∏ =1 ) 1/ = 1 for each = 1, 2, . . . , . Therefore, the ln = 0 for each = 1, 2, . . . , . And
Pr {max
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Therefore, the critical value is
However
which is the desired result. 
where [ ] denotes the lowest integer greater than or equal to .
Proof. By Theorem 4, = , = 1, 2, . . . , , we have
and the critical value is
which is the desired result. Given * , where 1/ < * < 1 and Δ > 0, using the propriety of Theorem 4, we have inf
and we have (ln − ln Δ)/ √ 3 ≤ ln(1/ * − 1). (20) 30 (17) 26 (15) 23 (14) 21 (12) 19 (11) 18 (11) 5 96 (56) 72 (42) 57 (33) 47 (27) 39 (23) 34 (20) 30 (18) 27 (16) 24 (14) 22 (13) 20 (12) 6 106 (62) 79 (47) 62 (37) 51 (30) 43 (26) 37 (22) 33 (20) 29 (18) 26 (16) 24 (14) 22 (13) Note: the numbers in parentheses represent the fitted values at the level; = 0.05. (27) 38 (23) 32 (20) 29 (18) 25 (16) 23 (14) 21 (13) 19 (12) 4 112 (69) 84 (51) 66 (41) 54 (33) 46 (28) 39 (24) 34 (22) 31 (19) 28 (17) 25 (16) 23 (15) 5 126 (79) 94 (59) 74 (47) 61 (38) 51 (32) 44 (28) 39 (25) 35 (22) 31 (20) 28 (18) 26 (17) 6 138 (87) 103 (65) 81 (52) 66 (42) 56 (36) 48 (31) 42 (26) 38 (24) 34 (22) 31 (20) 28 (18) Note: the numbers in parentheses represent the fitted values at the level; = 0.05.
Using (15) and = exp(( √ 3 / )√( − 1)/ ln(( / ) − 1)), we then have the minimal sample size as follows:
Remark 6. Thêdefined in this study fulfills Lawless Corollary 4.1.1. (Type II censored test property) [6] . When the observations are Type II censored data, we can takê= 2 / , where = ∑ =1 ( ) + ( − ) ( ) and ( ) are the first ordered observation of a random sample of size from the exponential distribution. In this case, the = ∑ =1 , where = ( ) , = 1, 2 . . . , , remain unchanged.
Examples
In this section, we provide two examples to explain the results of performing Theorems 4 and 5.
Example 1. This example is from Nelson [7] . In this example, the results of a life test experiment are described in which specimens of electrical insulating fluid were subjected to a constant voltage stress. The length of time until each specimen failed, or "broke down, " was observed. Table 1 gives results for five groups of specimens, tested at voltages ranging from 30 to 38 kilovolts (kV). We use the data on times to breakdown (in minutes) at each of the five voltage levels for our example.
The computed values are given in Table 2 based on the assumption that = 0.01.
We obtained = 2.8511. Becausê1 ≥ and̂2 ≥ , using the decision rule , we reject 0 :̂1 =̂2 =̂3 =̂4 = 5 and select the subset containing populations 1 and 2. We identified these two populations as contributing substantially. We claim that the select subset contains the population with the largest mean.
For selected values of Δ, Δ = 2(0.2)3.2, inf ∈Ω Δ {CD | } = * is tabulated in Table 3 . The probability of a correct decision is at least 0.3201 when Δ is 2. This probability increases to 0.9589 when Δ is 3.2. Tables 4, 5, 6 , and 7 which show the populations that have the minimal sample size required to satisfy the * .
Concluding Remarks
In this study, we considered the methods of the Lin and Huang theorems to propose a framework for analyzing and synthesizing multiple-decision procedures used for testing the homogeneity of means for exponential distributions [5] .
Discrete Dynamics in Nature and Society 5 We provided two examples and present the main results to explain Theorems 4 and 5 which can select the subset containing the population with the largest mean and effectively determine common sample size to satisfy the requirement of * . This paper presents the use of one technique to both select the optimal system among systems and construct an optimal rule for selecting a subset of independent random samples. We suggest employing the methods to facilitate the development of traditional statistical analyses used in the methodologies, techniques, and software applied in performing multiple-decision procedures for testing the homogeneity of means for exponential distributions problems, such as life testing and reliability engineering.
